A calcium-dependent glutamate release induced by metabotropic glutamate receptors I/II promotes GABA efflux from amacrine cells via a transporter-mediated process.
Glutamate and GABA are, respectively, the major excitatory and inhibitory neurotransmitters in the retina, participating in the two pathways through which the retina processes light information. It has already been shown that glutamate induces GABA release from amacrine cells through a transporter-mediated mechanism, and that this process is mediated by ionotropic glutamate receptors. It is well established that glutamate can also activate metabotropic glutamate receptors, which are widely distributed in the retina, and can be detected in amacrine cell bodies and synaptic contacts. Thus, we decided to investigate the role of the activation of groups I and II metabotropic glutamate receptors in GABA release from amacrine cells in the chicken retina. Group I/II agonist trans-ACPD promoted a 40% decrease in the number of GABA-positive cells in relation to the control, effect that was prevented by antagonists of both groups. Also, the trans-ACPD effect was blocked by GAT-1 inhibitor or by antagonists of ionotropic glutamate receptors. Trans-ACPD induced release of GABA was abolished when the experiment was conducted in absence of calcium ions. Under the superfusing conditions used, trans-ACPD promoted an increase in endogenous glutamate release that was prevented when calcium was omitted from the bathing medium. The results suggest that mGluRI/II regulate the release of glutamate, likely from bipolar cells, that in turn activates GABA release from amacrine cells via a transporter mediated process.